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*On the Neture of the Cathodio Polarization af Zine, 0. Fain (ZAur, Fiz. 
Khim., 1943, 37, (3), 150-164).—{In Russian.} The polarization of zinc was 


atadird by using « streaming mercury elect - Three series of experiments 2e 
{in sulphate, sincate, and cyanide electrolytes) are described, ani! the rreulte 

are given in tables and graphs. Tt waa shown thet (0) a slow discharge of -0@ 
vine takes place when ualng a sulphate solution, (b) cathode discharge is aceon 2e¢ 


panied in the case of alkaline and cyanide scluthona by the alow choesueciation 
of complex dons, - V. KK. 
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The mechanism of the corrosion of iron by sulfur 
POV Gel'idand OA. bon, J. Applied Chem, UdS.10) 
19, GTS 6} in Ruseians.-- A paraliel is drawn bee 
tween the corrmion of Fe by 5 and the ovidution by gases 
“Oy, COs, HOD. Here and there, an aride tsuftidde ) scale 
of wartable compl. is formire! ont the sankey fisrther carte. 
aden teafetel. inthe mains by Tsien of Tee ates oe 
the basis of the bes fede equal, ditgean, the mane Lovet 
of the sultde sade by assiined to fe close to prithotte, 
the outer aver to pynite; the eo nttab rete om the 
vecresion mechanem i iweanbed: to solid seahis of Sun 
teatte the hevagenal Litter nf white estytits a hole 
sfructuir, woeresparstiyg C7 lstg Ve atone, with the 
Lattice const. Calling fron nu Nt te 22 hb AL between Tab 
aml &> Bat. 6S; de corto, Pe tons dithine in the ds 
feeton from: the inmerniost liyet where the “hate concn.” 
te towed, towards the zene of higher hole conen, faces: the 
pyite Laver: the sath. sel ait hede eon spoils te 
Pedy en (at Sart be Bete ca Gat Peete e Phe sshd dover 
grows in Chchiess Uh Dott stieetions on acetate at the 
concrescence of the variable, deeper, pyrthotite-troibte 
7one, progressively enriched with Fe ions, and the pyrite 
Laver; accordingly. the observed) vol. increase i+ higher 
than might ta expes tert front a conversion of Be inte Pes. 
The eon ayatenn feet wilee reuge of corp, be 
wider eaage of hed comet ttea abe fa dh sav ne, 
hence the rapid grew th of the suffale corrosion Layee. 
N. Thon 
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echanlem of the protective ectica of alloring elements 

OO 4) ing eultidic corrosion iron. P-V. Cel’d and O.A, Bala, 

ee. J. Applied Chem. (U.S.S.R.) 10, 861-8(1945) (in Russian); 

eel) - of. GA. a, 4403a.—In an steel, the cowpa. of the 

surface. sulfite layer will ge: y change with its growth, 


tig on the celative valuca Lg, and Dap of theo dil- 
Haig pei of the loas of Fe anid of the alloyliig clement, 
resp. If Deg is tess than Dye, the outer face of the sul- 
fide film will become progresively richer in Fe and the ine 
ner face progressively richer in the alloying element. 
Corrosion will be counteracted if the change in compn, 
results ino film with a higher energy of emtwittlement, 
The relative D are linked with the valucs of the lattice 
energies U of the resp. sulfides, the types of the lattices, 
and the ratios of the sizes of the ions and the lattice part- 
“meters. If, in adda. to's higher U, the sulfide of the alloy - 
ing dement forms a lattice similar to that of troilite, its 
atoms will penetrate into the holes of the deficient Fe 
sulfide lattice with the result that a more compact pe: 
tive film will be faemed. These conditions are fulfilled 
in the case of Cr, known to afford corrosion protection (ut 
aconcn. of at least 125%) i ageles HS; this is also (he 

Cr content for ection agninst oxi: 

pabisar ne wie has been shown (Pfcil, C.d. 23, 
3196; 25, 4508) to accumulate at the inner face oA the 
corrosion film. In corrosion by S, the protective action 
of Cr similarly consists in the formation at the inace 
face of the film of a concd. solid soln. of CrS in Fes 
with the hole conen. substantially lowered. Ultimate 
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framations of Che syanell type, alter cnjdation of Cr! 
to Cr***, are probable. In the case of an clement with 
U of the same order as that of FeS and a stiuilar lattice, 
an adequately protective sulfide layer can atill be formed 
if the dona of the alloying element are cousmterably smaller 
than Fer? and hence ace abla ty penetrate the lattice ant 
evict Vo; this lowers its nee atid results is greater 
compactiioss. On the basis of these cunsidcrations Ni 
should be wun efleetive alloying element, Actually, a Ni 
content docs protect against aude comimion but fats 
against 4, owing te the low ato. of NiS ON10°) and par. 
Ucularly to that of the NieNiSs culestic (644%). A 
marked difference of the cerystil lattices of the sultides 
must result in failure of the alluying element to recon. 
struct the deficient FeS layer, even if the U are clave and 
the ion radii fairly close. This cave is Mustmted by Mn, 
which (at 2°) is uctually known not to afford protection 
against corrosion by S and te accumulate only toa slight 

extent at the inner face of the Gli. A 4th. type of alloying 
element, characterized by a high U as compared with Fes, 

a markedly different lattice, and distinc ly smaller fon size, 

can protect thiooge accumulation not ai the inner tut at 

the outer face of the sulfide film. This type is exemplified! 

by Al, the beneficial effect of which is due to the greater 

readiness of ite didusion (as compared with Pol te the 
external surface, where it can react freely with the on- 
coming S to form the high-melting (1100°) ALS, even 
though it ts unable ta reconstrtict the deticient vie layer 
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USSR/Chemistry - Electrolytes Nov/Dec 48 
Chemistry - Silicates : 


"Melted Silicatos as Microhetorogenesous Elec- 

trolytes,” 0. Yesin, Ural Polytech Inst imoni 

a MH. Kirov and Ural Affiliate, Acea Sci USSR, 
pp 


"ls Ak Nauk SSSR, Otdel Khim Kauk" No 6 


introduces several regularities iidustreting the 
sherply oxpressed heterogeneity of a number of 

Adintions of olectrolytes. Shows that liguid 
silicates are clear example of this class of eleo-. 
trolytes. Proposes a model for structure of such 
&. liquid and, proceeding from this, explains | 

occa . - .33/49T17 


USsR/Chenistry ~ Electrolytes (Conta) Nov/Dec 48 


peculiarities in behavior. Studies stratification, 
surface tension, activity of oxides, slestrocon- 
ductivity, ani viscosity and its Veziperature 
depenience. Submitted 21 Jun 48, 
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; 33/49727 
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Siltcates 


The Mechaniem of the Transfer of Oxygen Ion in | 
in Fused Silicates," Yeein, 7 pp 


"Zhur Fiz Khim" Vol XXI, No 4 


Technical discuasion with formulee and five tables 
of experimental date. It is concluded from 
enelysig of the data thet liouid ortho-gilicates 
‘of iron and manganese, cr contrasted ith C2 
Sid), must have considereble conductivity, out of 
proportion to their great viscosity. 
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. Diatribution of Oxyaes Reiween Metal and Bante Shag 

From the Point of View of fonis Theory. (In Rasan ) 

0. Eajn and V. Kozheurov. Zhurnal Prikladaei Khi- 

mi (Journal of Applied Chemistry}, ¥- 21. July 
1048, p. 765-774. 

Analysen the experimental dats pf Chipman and 

from the point of view of Timkin’s 

fonie aolutiona. ComMfelonts of 

haracterizing the devi. 
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The slectrolytic nature of liquid techiical Gate talatin 
carbide. VP. V. Geld, O. A. Ril, and B.S. Mares (4. 
Af. Kaov Ural Indust. TU, and Ural Cheat. Research 
fnst., Svertiowh). 7. Append Chem, (USSK1 2), 
251-0 1048) (in Russian). —(1) The elec. resistance » of mali 
tech. CaC;, contg. laege amts. of CaO, falls bara. ri 
refusion in an induction furnace. “Thus for “curbides"’ 
conte. OO: OFF G0; TL4CD CaCy, 0 tous found @ cb; 
Tio; 10,400; ALO of. em. After fusion, for Cae 44 
and AD +, estan bares. Gar dae}. The deap of 
eo owlthe shaleng Conte be ditnetratent fry the late foe a etnigle 
with W's Cals: at Jd; 100, dou, 740, Wa, Dae 
: 10,403; Sgr, We, 1005 8; 6S, on oooltag, at YOU, 
He GM), SOU", @ = 10.7, WD, 35 ohus. crm. After heating ata 

Hi const. (emp. of L030", for 0, GU, 120, and 180 min., » at 

: 34° was SHO, FIN, 119, and MB. The results might be in- 
. ferpreted in terms of the existence of J different modifica- 
tiown of Cay (Franch, ef af, C0. 38, 52809 of which 


Yhitte acid (Hofmann and Holst, (1.00. 83, 429) can be 
wed in the nce of high contents of CaQ; forma- 


bass (CHO) e7 7, being slow, tech. cashite will be cou- 
stituted mainly by the junte lattices of CuCy and Ca), with 
antens Ce and >, and evhitic dixtinetly jonte cond, 
whereas pon re-fivion, Owing Co lucreased formation of 
the uaycarhile Lattice, elec tray tic cond. will reveste aad 
elevtroide curd apneat, This ds leave oof bv Ue hace thot 
PLA Bb PARLeryorAk LITHMAT ERG CLASS ICAT ON 
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fe tight of the phase diagram Cat's Cal) (Phan and all, af 
i Jour etec, 4, AIT(AKIS); CLE. 29, HA), aa oxyearbude, © 

an ‘aCy. CaO, which can be described asthe Ca salt of gra- 


tion of the onycarhide Lattice, with catlons Ca’? ancdane - 
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seredabedy atebveed, leril cleo trons 6.27 Lie the Megubel state, 
obec tale ceanish. clessegeaas cond lecanies purely boss, oe 
vilenced by the se bs of aaagsaticte of Ke ap. cemd., os 
ew tenths of olin Sen. |, comparable to that of fused 
stlicatesand slags; the vis osttios of fircl tech. carbide and 


of slags antl silicates ae fikewse of the wane ogifer ef . @e 
tringnittide Ctr aiealeyey witht sitec ate. the sone cand oe » 
attelbnptert tee anatl tes, Oa, vad Cee yn | 20 
cosyecasbetiict, wwhietees tha figh viwcnity ase stes bases or ~@@e 
resulling in secn od the sanple anion. inte Lage aggre: § 
gites stich as Uy end, expertly, C2, the Jatter . Sada 


representing 4 stementhered element of the graphite 
lattice and aggregating further iste graphite bke bayer ions 


(Cs. Similurty, the sanaple C0 anions aggregate | | @@ 
inte (Cg? Ye whieh nesy getly desen inte the ag i'we 
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equilibrium between liquid 
fet. lice ae aaa. OA ydiain (Ural lod. 
Ee Ape Fey 
theory fect ns. (cf. 

emis, CA. 40, 5621') Is applied to literature data on 
equil. in the two-phasc Bayan Fe, welsh, OFT 
, neta! ¢, SOF, 

netal oxide, and Fe, metal, O ee the 
1 similar to Fe ia the 
ts dons. Whes the 
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ull ten ~pneey 
iron and the simplest basic slegs. oO i ae lige thon ceases to hold when 0 CaO's SHO) eggieneches unity, 
Ahad, Naub S.S.5.R. $9, 280-401 8); aad it ts not epplicabie to Fel) -$ SO, (3) The above | 
ah Distribution of oxygen betweea the refations can be explained Quabtatively us the asuroption ra 


ow; A 
Ten ant oe the solat of view of the ian y, @, thet, ke syste Pe) + CaO + eth, the relatively 


. V. Koaheurov. Zaye. Pe i i her and more polurizable cation Fe’? faltracts tore 
Applied Chem.) 21, 705-74 (1948), Pat strongly with SO,-~"~, the Latter undergoing ¢ aitting, : 
iia e el, (Fetter 4 23 rt ne ae + WOLL . casas dari ‘ 
EL C.A 7 5 were Os" ~~~ are carctied around Fe** and are preferentia ly j 
qj Mtilized to comput ties drawn close to Ca“*. This situation, which can be de. i 


~ where Vom inate f 
SjO dlaslved tn the 


. i 


are 


seribed aa an undering within the fied eleciralyte, is ex- 
brewed by a ced. thm ay dy, where dy aml Ay meadure the 
(Waequal) energies of interaction of, renp., Ca ated Fe! * 
with O-> (BS 1). The dewiatheat frons Matistion] ofte 
ies i —_ barley po m, wholes wee tyeD 
AW, ail Ph int the fur uf PU. The valucsng SOM ¥ i sshd y the ntatement that one has. 
Ko tte the exptl. tate at 1640, 1M), und 17307 are | 2TOuN the Ca bons, oy = Pntiin $ bia)] O-* tous 


fmt /Timy + boy) SIO, - fons, and around the 

kotted asa function of x = 1 - No-:, The point of = 88 as : Pi 
Jatessection with the axie of ontinates was det, hy apply. He Mme tay dium, mr baci Me seni Ram? 
tng the empiskeal fuemiule of Taylor anit Chipran (Od, @ . " . es see Oe (eersatat tins 


Tie ence eiyings att oO, how Ka! = (SENT) = 3.7H1, Sort af ae a enna Mt men af opp a 
The expil. points are fairly satishactoril grouped around than Noo-.Neyee, and Jo" will poh fa with deet na 
a curve calcd. by log Xe = fog Ks’ 0.4 x -- 14 a, with FeO le with decreasing Na--. Weitin ‘lene here 
tas. deviations not exceeding 30-90%. (2) The mean — pressions for the po. of Wiiauiaiiies Wok shine xara 
activity cnelf. fa of HeO follows from log fa = Vatlog Ca*? and wound He’ Bate subatituling in ihe pra 
bog ea as peietesily for the entropy of mixing in terms of IN", one finds, if the 
bP OB arse enn amine A U2 foto ar 

A= 8)8/(2 ~ 1.84)! and ¢ = Ng=s = miley hee, 
Values of fat culed. by this eqtsiton, for s varying from 
0.1 to 1.0, are in acceptable agreement with fo" from the 
Coetl equation E.__In the eatreime caw b= tf = Nin--. 
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° If db = 0, be. the interaction of the ather Gition set it 
negligible, fa = 1 throughout to resolve this contradic. 
thas, one mast fake into account aleo permutations of 
ng cations, (4) fis this picture the prefireatiel crowding 
ee -=-~ grouad Ca’? and thele deseetwn of bee 
sclgiberod of Fe** is detd. by a heer interaction mt 
* with GO." -"", es compared with Fe’, This 
ee as the reason underlying the lowering c@ the elec. cont. 
of fused Fe SiO, by achtt. of CagSiQ,. (5) These consiiera- 
ee thons are applicable also to uther anions, e.g., aluminates, 
phosphates, and ferrites. N. Thoa 
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: Kinetles of Redurtion of Ferrie Oxides. (In Russisn ) 

: O. A. Esin and P. V. Gel'd. Uspekhi KAimii (Progress 
} in Chemistry), v. 18, Nov.-Dec. 1949, p. 655-681. 

: Thoroughly reviews available data on the above, both 

from theoretical and experimental viewpoints, as 

applied to blast-furnace reduction of iron ore. In- 
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4 - cludes practical factors such as size of ore lumps 
g and their porosity, pressure, composition, and tem- 
} perature of gas, ete. A7 ref. 

} 

' 

7 

+ 

q 

! 

‘ 

i 

1 aSmSL A METALLURCKAL LIT 


40 1 er eepomomamee ~s 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962920009-3" 


7 REPROVED! FOR RELEASE: Ooi ts) tur CIA-RDP86-00513R001962920009-3 


mes { je BEE ERI 3 Ee [ee | He | ee Ha 
PACS: mine SRE: ECAP HEIL T SUTRITE ANTES UE bre CCL LTR EES SY SEY ELT LE ST 


Fi tel SUE Ss ia aaa 
tr 


sPiocens « of Redistribution. of ena ering the "ne 
ov a ‘Diegeciation of. Soar 


“by ‘ eatigatea. thermal. ‘atencotats a 
“QeMe(Cos)o with formation: of: the! a 
me ‘and: docs ‘Gubaitted 25. way 48 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962920009-3" 


CIA-RDP86-00513R001962920009-3 


"APPROVED FOR RELEASE: 03/15/2001 


Fame SESS HEPAT A SAUTE 6 sais 


PETE 


ov eet. 


“Sele Det tele Eatin" Yol xr, Eo 3 


tem crete atey - Dolonites, Disaso- . Mer hg 


ciation of 
Chemistry - Carbonetes 


eantbi lity of Preliminary Dissociation of 


selecttes Into their Component eee 


25. Selt2 3 Vantn heade Freee as 
e ia wel Gy ry Ae Cots p 2 oF VmEULy vs 


prtto- -$ . 
‘harmographic anda kinetic studies “of dissocia- 
Sie of dolswites and magnesium under various 


Wess /onmtorsy - Dolanites » Disso- Mar 4&9 
elation of (Conta) 


‘at sieges lover than for magnesium, but (2) 
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‘low pressures. Determined that there was no 
proliminery dissociation of dolomites in form- 
tion of their carbonates. Corrections of 
thermoxrems made it possible to determine stages 
at which various calcium carbonates were formed. 
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gal Holytech. Tiat.), Dodludy Ahad, Nauk SHAK. 
(140); CA, 4), Abia, minth.--“The far 
frases involved in bosses of Shon melting high- 
Sj alloys was investigated. A solid phase ae almost 


SiO was collected from a melting furnace. material 


grained fracture: its chem. analysis wus SiO, (on the basis 
of SiO) 125-8% - FeO: + ALOn 1.7, = 20°F, Cad 02 


vhase first liqu ied and then forinert the solid. Specimens 
of fue collected in 1d mia, on Ni pause were cunt, in a 
magnetic electron microrcope. THE spherical particles ab. 
served varied in size from | » to 40 A. of less and were 


comparable to aynthetic SiO particles. A. G, Guy 
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YESIN, 0. A. 768753 
UBGR/Metale - Electrochemistry, ch Ta 50 
"Electomotive Forces in the System: Liquid Metal- 
, Slag," 0. A. Yesin, Le,K. Gavriloy, Inst of Chem . 
va and Metallurgy, Ural Affiliate, Aead Sci USSR. 


Sl Ak Nauk SSSR, Otdel Tekh Nauk" No 15: PP 1040- 
10 


Describes experiments for measuring eiectiomstive 
forces at 1,600° in system composed of two iron- 
carbon alloys (electrodes) of various concentra- 

‘ tions 0.2-4.7% C and synthetic slag (electrolyte) 
containing CaQ, Al and carbides of these metals. 
Substantiates papa 2 eared theory of interac- 
tion betwaen Aiguid pig, iron or steel Ani eas 6 
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BOOK Call No.: TN690.E8 
Author: YESIN, 0. A. and GEL'D, P. vy 
L PROCESSES. 


Full Title: PHYSICAL CHEMISTRY OF PYROMETALLURGICA 
PART T, REACTIONS BETWEEN GASEOUS AND SOLID PHASES 


Tranaliterated Title: Fizicheskaya khimiya pirometallurgicheskikh 
protaessov, Chast! IT. Reaktsii mezhdu gazoobraznymi 1 


tverdymi fazamt 
Publishing Data 


Originating Agency: None 
Publishing House: State Scientific and Technical Publishing House 
of Literature on Ferrous and Nonferrous Metals 


Date: 1950 No. pp.: 510 No, of copies: 4,000 


Editorial Staff 
Appraiser: Diyev, N. P. 


Text Data 
Coverage: This volume is an exhaustive treatise on rea 


gaseous and solid phases in metallurgical processes. Each particular 
pyrometallurgical reaction is analysed from two points of view: the 
thermodynamic analysis is given first, and then the mechanism and 
kinetics of the process are discussed. Among the large variety of 
cyrometallurgical reactions the following were selected: (1) com- 
bustion of solid and gaseous a (2) dissociation of oxides, 
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as (3) On accouat of thy difficulty of capil. realization of the 
Thermedyacmic, exalytis of the equlitciam conditions eqadl. PeCr, + 4C 5:2 Fe + Ce + ACO, the thermoady- 
redaction of tron chromite by cxrhon. P. V, Gel'd namic data for its 2 consecutive steps, (4) FeCrd, + Coo. 
and O. A. Rein Kirov Ural Polytects. Inst., Sverd- Fe + CO + Cr,Q,, anid (8) Ces + 9C = 2Cr + ICO, were 
loves). Zher, flea, Khim, (J. Applied Cheon.) 2}, caled, From the tavern enpisgicul equations he the heme 
1960-70( 1950) (1) At any temp. hetwees G00 and 050°, it es of theo wubadnires involvurd, caw has, for tal all = 
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ee atl tmenally. tn this reed Pete este 10 Fel tat 718 Ts andl toy Ky log bes = 
i In this respect, ¢! e be- - = ar (Ky, ~ log pea # 
eas f (112/97) —0246 log T — O17 X 10-9 T $06 X 


10° T"t + 9.507, of, timiplifiedl, boy = —(10,$04/7) + 
8.053; aumerialy, a, 10), 14420, 1400, 1000, 1800°K., 
poo * ~ 4.087, 11,382, - 0.617, 40,023, 1.033, 2.273. 
actually otnerved pecssures of CO, even though ¢ ae 
was nat ever remotely attalned, were very much higher t 
the themnodynamic oguil. pressures; thus, at 720°C., ox 
foo (exptl.) = en 0.85 (caked.) « ~2.42), The deviations 
decrease with rising (emp. but still remain major. They 
may be caused by the presence of easily reducible impurities. 
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faterpbane fenaton of iraa alloye at the oleg intrstace 
3.1. Popel, 9. Ay Hotand 0. VV. Geb . M. Water Csal 
Polytech. Inat.. Sverdlovsk). Vol Akad. Nauk 
SSSR. 7S, 247-1050); cf. CA. rtd 27454.—A pre- 
viously described method was used (to det. the Pppidgones 
tension between molten Fe alloys and slags. A pat iron 
conte. C 345, Si 221, Ma 06. P 0.288, and 8 0.1005), 
had ut 1420° @ surface tension with gas of love Fg-190. 
em. atnf interphase tensions of about 630, 7U0, atid Tint 
Whe e./00.- em. with slags contg. 9, 14, amd 4056 ALO, (plus 
vA CuO, balance SiQy). A aynthetic Fe alloy conty. 
C and 0.4% Si buf at 1460 to 1650° a surface tension + 

ala nas of OF3 and intesphase teasiunas of about 0), b00, 
and 610 with slags conta. 16, 27, and WVU0 Cad (plus tots 
Abth, balance SIGs). When Na replaced about ofp of 
the CaO in the 30% CaO sag, the interphase tension at 
140° dropped to abuut 500, and when Nard? completely 
replaced the CaV the value became 410. A syothets slog 
contg. Sty 48, CaO 26, and Abs 20% fad at 143) to 
110? interphase tensions of about 000, 510, 480, am§ ate 
with Fe alloys contg, 880.4, C 4.8; S080, CLS; onl 
2.6; S40, CU.2%. The results are explabted by the joan 
theory of slags on the basis that cations und atuous of tie 
slug which have u large ratlo of charye to cactus will strarigls 
wlhere ta each other and digilace ins with Wwoak fiekla from 
the surface laves, ALG Chay 
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USSR/Metals - Iron, Alloys Aug 51 a 


"Experimental Verification of the Electrochemical =EER 


Theery in Respect to a System of Liquid Alloys of 
Irén With Carbon and Silicon," 0. A. Yesin, L. K 


Gavrilov 


"It Ak Nauk SSSR, Otdel Tekh Nauk" No 8, 
pe 2esh-joOhke 


Measured emf et 1470-1:80° in system comprising 2 
iiquid Fe-C-Si alloys of various compn and giag 

conte Cad, Med and 5i0,- Content of Si varied fron 
0.65 to 43% concen of C“corresponded to satn. Used 


V6lues of emf for calcg changes-in free energy dur- 
ing transition of Si gram-atom from one Fe-C- Si 


'  BO5T79 . 
eee ee 
usSR Metals - Iron, Alloys ' . Aug 51 

ore md (Contd) 


Slloy to another. Also. calcd activities of Si in 
these alloys and compared with activities detd by 
nonelectrochem methods. Expts revealed existence 
of considerable concen polarization due to slow . 
aiffusion rate of ions in slag. Submitted by . 
Acad I. P. Bardin 14 Feb 51. 
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USSR/Motallurgy - Cast Iron, Ionic Theory Oct 52 


“Kinetics of Metol-Siag Interaction From the Vie 


of the Ionic Theory,” 0. A. Yesin, A. HE. Okunev 


wroint 


"Iz Ak Nouk, Otdel Tekh Nauk" No 10, pp 1472-1482 


Demonstrates on example of desulfurization of cast 

irons, that the kinetic equation developed on basis 
of the tonic theory sf slags, deseribes process oF 
metal-sleag reaction tetter than that based on the 


molecular theory. Using equation obtained, clarixtes © 


Rae == 


Some regularities shserved experimentaliy, such ass 
retarded decrease of Brocess rate with increase in 
concentration of S fons in slag; proportionality 


; 2h 3T52 
ee > 


between initial rate and concentration of 0 ions in 
Slag; sharper decrease of initial rate for slags of 
lover basicity; depenience of rate constant of direct 


Process on slag basicity. Submitted by Acad I. P.) 
Bardin 25 Dec Si. 
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"Investigation of rouotive Force Method. Ie! 
fides by the Eiect eae a. A. Yesin, i. T. 


ems Fo-PbS and Ca-tie, ae ae 
ea a y fnat iment 8. ¥. Kirov, 


Sryvelin, Ural Polytec 
Syerslovsk ; wae on | 
opwar Fiz Khim® Vol KX¥, No 12, PP 1503-1511 
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USSR/Chemistry, Metallurzy - Copper, Nickel, Iron Sulfides 


“Investigation of the Properties of Molten Sulfides By the EMF Method. II. Systems 
CugS-NizS and CupS-FeS," I. T. Sryvalin, 0. A. Yesin, Ural Polytech Inst imeni 
Ss. M. Kirov, Sverdlovsk 


"Zhur Fiz Khim" Vol XXVI, No 3, pp 371376 


Measured emf values at:1,180° in systems consisting of melts CugS-Ni3Sp (I) or 
CugS-FeS (II) (serving as electrodes) and liquid glass + NagS functioning as 
electrolyte. Demonstrated that emf values change regularly with the compn of 
the melts and in accordance with their fusibility diagram. The results obtained 
are in agreement with data based on equil sulfur vapor pressures over melts and 
confirm the electrochem nature of interaction between the liquid matte and slag. 
The melts investigated do not behave like ideal solns: the activity of silfur 
deviates from that calcd on the basis of the rule of mixing, being higher than 
the latter with I and lower with II. 
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"Eerect of Carbon on the Interphase Tension of Iron 
at the Boundary With Slag," 5S. I, Popel', QO. Aa: 
Yesin, Yu. P. Nikitin, Ural Polytech Inst imeni 


neta scare 


8S. M. Kirov, Sverdlovsk 


SHEARED EGA! 


"Dek Ak Nauk SSSR" Vol LXXXIII, No 2, pp 253-255 


‘‘Pesartzes expts for detg interphase tension of 4 
nuber of iron-carbon alloys at boundary with slag 
in rarce of 1,450-1,500°, using method of resting» 
irep is combination with X-raying. Since existing 
intesrel formulas for sppraximating interphase or 
surface tension ere too camlicated and give 
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tion was employed. Submitted by Ace@ A. WN. Frum- 
Kdvw 10 Jan 52. 
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Studied the relationship between the enf and plios- 
phorus content in molten (1,470°) iron-phosphorus 
samples. From 1.5 to 22. OL, the relationship is al- 
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1460°) whose electrodes were alloys of Ke with Cr and Si 
satd. with C, while CaO, MgO, and SiO, slag was used as the 
electrolyte. The Cr concn. was varied from 3% to 60%. 
and the Fe-Cr ratio was held near unity. The curves of 
dependence of e.m.f. on the concen. of Si shows 2 inflections, 
indicating the existence of at. groupings of siticides (Pe, 
Cr)Si and (Fe, Cr)Siz. ‘The resale agrees wil! ce existence 
of 2 breaks in the soly. curve of C in ferrodi  uelromitm. 
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Title : Distribution of sulfur between metal and slag from the 


point of view of the tonic theory 
Periodical 


zhur. prikl, khim., 27, no. 5, 473-479, 1954 


Abstract : Effect of individual components of slag and metal on the 
= equilibrium distribution of sulfur. The effect of basic 
ee oxides (CaO, NaoO), of ferrous oxide, silicon oxide, 
ome aluminum oxide, calcium fluoride and calcium chloride, 
‘and the effect of a metal (Mn) are discussed. Twenty- 
five references (16 Russian: 1940-1951). 
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saturated ferrisulfide alloys 


Zhur, Ob. Khim, 24, Ed. 5, 795, ~ 198, May 1954 


The electromotive forces of. a eiheentratid: elemints in which liquid, 
earbon-saturated from sulfide alloys seridid as alectrodes wore 
measured, The authors computed the actitdty anil activity coefficients 
of the sulfur in thade fusfons and aleo dutermined the change in the 
free conversion energy of one-gram ation of sulfur changing from one 
solution into another. The results obtained aru in perfect confornl- 
ty with date obtained by meane of other nitheds, hine referendes. 
Tables, graph. 
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Zhur. fiz. . Khim. 26/9, 1670-1679, 8 dep 2954. oe 


& table for ths calculation of surface tension hddordine to the fot of a 
recumbent drop pad a suitable methdd for the graphical integration of an 
equation for such 2 drop are briefly described. The insthod, which has 
numerous advantages, is also applicable to drops of different size and form. 
Examples of such "calculat ions are showm. Five references: 3-USSR; ]-Indien 
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"The Surface hetivity of Carbon and Phosphorus at the Metal-Slag Irter- 
face" 


Tr, Ural'skogo Politekhn. In-ta, sb. 


Interfacial tension of Zron-carbon and {ron-phosphorus alloys with 
synthetic slag was determined by photographing drops lying on @ corundwn 
block and correlating the resuits with X-ray data. Hstablished thet as 
the carbon and phosphorus content is increased, the interfacial tens Lan 
is decreased. The effect of phosphorus is less than that of caroon. In- 
terfacial tension of above alloys is close to that of the surface twnsion 
Interfacial tension of iron-carbon alloy with carbide slag was estimated 
using the cooled drop method, and found to be less then the surface ten- 
sion of the slag. (RZhKhin, No 3, 1955) 
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so: Sun No 845, 7 Mar 56 


TOTIN S T e oe toaa 

Peet ealeerite telitatited tong earerittt Petite pe ieeat ttt 

= Neasltnrslruisdedt ait SPIEL a DET far by OS 

i te pam aicniil aii Haren inea adie anneal a ieee TBE HT Rare titty fer Fel 
Whe Bdsaet SE PTSE HT | 


AUER RE ATT ARITA TEE HHP TEES TPP i 


aor 
an 


APPROVE : 
D FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962920009-3" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962920009-3 


PUNE TL pil ; 
ae ese eee NESBITT INSEE et Pe pee eet nae 


SE eerie fei eu FE JERE 
sip iteesd eters ol UH ep aime Wa bl PEST SL ICE ad Le 


and ZAIMSKIKH, N. V. 


YESIN, 0. A. 


"Investigation of the Physiocochemical Properties of the System Fe0-Si02". 
Tr. Ural'!skovo Politekhn. In-ta, No. 49, Pp 104-12, 1954. 


Measured the viscosity, electric conductivity, surface tension, and density 
of liquid melts of the system Fe0-S1i02 Viscosity was measured using two 
methods, iee., the method of coaxial cylinders or optic measurement of the angle 
of rotation of a thread, with the application of the method of damped oscillations. 
Electric conductivity was measured using an {ron crucible and iron rods, both acting 
as electrodes. Surface tension was determined using the bubble method. 


(RZhKhim, No 4, 1955) 
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Title : Investigation of the limiting stages in the process of the desulfurizetion 


of liquid iron by slag 
Perio-ical : Izv. AN SSSR, Otd. Tekh. Nauk 2; 105-112, Feb 1959 
Ar: act : Attempts to identify the limiting stages in the desulfurization of liquid 
iron with slag- Develops methodology. Investigates the effect of initial 


concentration of sulfur in metal on the rate of desulfurization. Studies 
the effect of temperature on rate of desulfurization. Diagrams, tables. 
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Title : A study on ‘the kinetics of dephosphorization of liquid iron by 
slag 

Periodical : Izv. AN. SSSR, Otd. Tekh. Nauk, 3, 79-89, March 1955 

Abstract : Describes the methodology of the experiment conducted and analyzes 


the findings. The study brought out the fact that the speed with 
which dephosphorization takes place depends on the chemical reac- 
tion of the phosphorous with the slag, rather than on convection 
and thus physical exposure of the phosphorous to the slag. The 
area of contact between the slag and the iron and not the height 
of the slag layer influences dephosphorization. The hypothesis is 
proposed that the stage which determines the speed of the reaction 
of phosphorization, is the desorbtion of the anion (Pop) at the 
slag-to-metal surface. Tables, graphs, formulae. Twelve refer- 
ences, 9 USSR. 
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Methods of Investigation at High Temperatures; Transactions of the w; 
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Yatoiin, N.A., and O.A, YeKin, Solubility of Carton in Iron 

Alloyed With Various 88 
A otudy was made of the effect of phosphorus, chronius, Gy 
sanganese, sulfur, and varadiua on the solubility of eardon 4 
in Liquid tron, and also of silicon on the solubility of 
carbon in solten ranganese and ferrochrome, It was shown 
that regularities observed in the effect of the nature and 
concentration of the addition, as well as of the tezpern~- 
ture, can be qualitatively explainad with the aid of the 
theory of regular solutions. 
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Ivanov, L.I., I.3- xufikov, and M.P. Ka€veyava. Fethods of 
Measuring the Theraodynanic Constants of Metala and Alloys 
at High Tesperature 
Arn apparently reliable method was developed for detoraining 
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a of vaporization, vapor pressure, heat of sublimation, end 
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USSR/ Physical Chemistry - Kinetics. Combustion. Explosives. Topochemistry. B-9 
Catalysis 


Abs Jour : Referat Zhur - Khimiya, No 4, 1957, 11258 


Author : Yesin 0.A., Shikhov V.N. 


Inst : Department of Technical Sciences, Academy of Sciences USSR 
Title : Om Kinetics of Silicon-Reduction Process 


Orig Pub : Izv. AN SSSR, Otd. tekhn. a., 1956, No 6, 113-118 


Abstract :; Study of kinetics of the reduction of silicon with liquid iron in slag 
MO - Al,03 - S10, saturated with 5105. te of the pracess is deter- 
mined from the amount of radioisotope Fe-”, that passes from Fe into 
the slag as Fe“*. Depth of slag layer does not affect rate of reaction, 
i.e., complications due to diffusion are apparently absent. Reduction 
rate decreases greatly on replacement of MgO, in the slag, by CaO or Bad. 
Determined were the apparent energies of activation for slags of diffe- 
rent comosition: with 64.4% 810, + 32.1% Mgo (at 1560-1660°) 51 kcal; 
with 61.2% S10, + 19.4% Cad + 17.46 AlgO (at 1580-1620°) 66.5 kcal; 
with 59.1% S10, + 37.3% Bad (at 1580-1680°) 148 kcal. It is assumed that 
effect of eathtons on rate of process is due to different degree of weak- 
ening of bonds between Si and 0 atoms in the slag. 
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USSR/ Physical Chemistry. Electrochemi stry. B-12 


Abs Jour : Ref Zhur - Khimiya, No 7, 1957, 22487. 


acid slag conductivity and of the small mobility of complex 
Silico- and alumo-oxygenous anions. 
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USSR/Fhysical Chenistry - Electrochenistry B-12 


Abs Jour: Referat Zhur ~ Khimiya, No 2, 1957, 3961 


Author > Xesin 0.4,, Gavrilov L.K. 
Title : Electrode Polarization in Fuse? Silicates and Forrmition 
of Divalent Silicon 


Orig Pub : Zh. fiz. khimii, 1956, 30, No 2, 374-378 


Abstract : Determination of electrode polarization in silieata 
slags (43% Si0, 46 CoO, 104 MgO, vemaindar phosyinites) 
at 1490-16100, by the conmutater method. Liquid farro- 
phosphorus (23¢ B P) was used as the electrodint. Oa cone 

aring the results obtained with previous dnmterminations 
RZnKhin, 1956, 12533, 12534), the authors wrrive at the 
conclusion that polerization in fused silicutes cohibites 
the same regularies as in the case of the une of Past 
electrodes. It 16 shown that the eauge of jolortuntion 
can be not only slowed dowa deformetion anil orientation 
of complex siliconsoxygen anions but aleo an accnmulation 
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Chromatography. Ion exchange. 
Referat Zhur--Khimiya, No 3, 1957, 7699 


Popel, S. T. and Yesin, O. A. 
Not given 
Surface Tension of the Simplest Oxide Systems 


Zh. Fiz. Khimii, 1956, Vol 30, tio 6, 1193-1201 (with English 
summary) 


The bubble-pressure method was used to investigate the surface 
tension ( G”’ ) of the systems: FeQ. en0, (I), Fe0-Fen03-S10, (II), 
FeO0-Si0g-Mno (III), Fe0-Ca0-Fen0, (IV); 0-Na20-Fen0, ~(Y) and 
Fe0-Ca0-Si0, at 1300-1090 in an“atmosphere of nitrogén. It is 
Shown that feo is the surface active component in all the investi- 
GBated systems (S' at an Fe,03 content of ---3 atom percent is equal 
to +3” 590 ergs/cm@), Fe 03 +5 surface active in I and reduces ~ at 
& content of 15.1% to hg ergs/cem®. Calculation of a Gibbs adsorp- 
tion isotherm (G) for Fe,03 gives Gmax ® 0.8x 10-9 mole/cem@. A 
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The Diffusion of Phosphorus and Calcium in the Melts 76-10-23/34 
Ga0-41,0,-S10, and Cad~P, 0, 


field and the data in the references concerning the 
practically absolute immovability of the latter in the 
Case of a current passage through the melt admit the 
Conclusion that phosphorus diffuses in contrast to 
Caloium in an uncharged form. There are 4 figures, 

5. tables, 8 Slavic referenoes, 


- ASSOCIATION: Ural Polytechnical Institute imeni S. M. Kirov, Sverdlovak 
(Ural' skiy Politekhnicheskiy institut im. $. M. Kirova, 
Sverdlovsk). 


SUBMITTED: September 24, 1956 


: AVAILABLE: Library of Congress 
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Category: USSR 


Aba Jour: @lie-Kh, fo 4, doy, foro 
Author : Nikitin, Yu. P. and Yesin, O- A. 
Inst : Academy of Sciences USSR 


Title : Electro-Osmotic Phenomena in Pyrometallurgical Systems 


Abstract: A method previously described by the authors (Dokl. AN SSSR, 1952, 
Vol 83, 341) was used to obtain electroosmotic curves for Ni sulfide: 
(96.1% Ni So and 3.9% Ni), Cu sulfides (77.7% Cu, 1. 8% Fe, and 20.5% 
S) atl, 380° 1,400° as well as for . an Mn-C alloy (7% C, 0.14% Si, 
0.37% P, O. 007% S) at 1,480-1,500°. It has been established that in 
the absence of an external electric field the surface of the melts 
in contact with the slag is charged negatively. The density of this 
Seaton \ S nce euisied trom We emeiiek Cnt) -£ , at ¢ 
+0 O is 15 x 10-© coulombs/cm2 for Ni sulfide; for sulfide and the 
y Mn-C alloy the density is 12 x 107% and 9 x 10-6 coulombs/cm@, respec ~ 
tively. A method based on the measurement of the flow which arises 


: 
Orig Pub: Dokl. AN SSSR, 1956, Vol 107, No 6, 847-8h9 
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PHASE I BOOK EXPLOITATION 306 
Gel'd, Pavel Vladimirovich, and Yesin, Oleg Alekseyevicn 


Protsessy vysokotemperaturnogo vosstanovilentya (Processes of High- 
temperature Metal Reduction) Sverdlovsk, Metallurgizdat, 
1957. 646 p. 4,500 copies printed. 


Ed.: Yur'yev, B.N.; Ed. of Publishing House: Kel'nik, V.P.: 
Tech. Ed.: Zef, Ye.M. ; 


PURPOSE: This book is intended for metallurgists and metallurgical 
engineers, as well as for vtuz students taking advanced 


courses in metallurgy. 


COVERAGE: The authors state that until recently the attention of 
physical chemists working in the field of oxide reduction 
was focused mainly on studying the mechanism and kinetics 
of the indirect reduction of comparatively unstable 
oxides of iron, nickel, copper, manganese, etc. Direct 
reduction has been studied much less extensively, 
especially the reduction of such oxides as those of 
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Processes of High-temperature Metal Reduction (Cont. ) 306 


chrom ium calcium, and silicon. Furthermore, such processes 
are finding more and more application in the ferroalloy 
and ore-reduction industries. The absence of monographic 
literature on this question has (until now) hindered the 
development of these industries. Tnis book deals with aie 
reduction reactions of certain hard-to-reduce oxides, namely 
those of chromium, manganese, silicon, and phosphorus. ; 
Te discussion covers equilibrium of the above systems and ie 
molecular kinetics of individual reactions. It 45 stated tha 
Chufarov, Arkharov, Chizhikov, Vagner, Krupkovskly, Tunarev ‘ 
and others have contributed to the elucidation of views held by 
Gryuner, Baykov, Sokolov, and Stark on the mechanism of spaidiaee 
reduction; that Samarin, Khilti, Ol'shanskiy, Khitrik, Richardson, 
and Tarkdogan have established the nature of intermediate com~ 
eA pounds fomtied in the process of reduction of chromium ripen: 
that Chufarov, Kapustinskty, Rode, Simonsen, Vlasov, and Lyuban r 
have contributed much information on the thermodynamic and kinetic 
aspects of high-temperature reduction of manganese oxides; that 
much information was obtained from Mikulinskily, Rapoport, 
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Processes of High-temperature Metal Reduction (Cont.) 306 

2. cr-Cr,0, system 15 
Chromous oxide 15 
Chromous oxide in liquid slags 18 
Nonmetallic inclusions 24 
Melting points of Cr and Cry03 28 

3. Hydrogen reduction of chromic oxide 29 
Thermodynamic analysis 30 
Reduction of chromic oxide to metallic 
chromium 30 
Thermal effect of the reaction 32 


Relationship between temperature and change 
in free energy 4 
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Processes of High-temperature Metal Reduction (Cont. ) 306 


Eauilibrium constant and composition of the 
gaseous phase 43 


4, Equilibrium in the Cr (solid) - Crg03 on 
Co-CO5 system 


5. Carbon reduction of chromic oxide 
Equilibrium in the Cr203-Cr-C-CO system 50 
Cr-C system 53 
Equilibrium in the Cr,Cr,-Cr,0.-C-CO 
system meyers 57 

6. Reduction of ferrochromite and magnochro- 
mite 69 
Reduction of F,0.Cr03 71 
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Processes of High-temperature Metal Reduction (Cont-) 306 


Reduction of MgO . cr,0, 98 
7. Reduction of chromic oxide by carbon 
dissolved in molten metal 100 
8. Kinetics of the reduction of chromic 
oxide and chromites 120 
Hydrogen reduction of Cr, 03 120 
Reduction by solid carbon . 123 
Effect of salts on the speed reduction 
of chromite and other complex chemical 
compounds 129 
Reduction of chromites 129 
Reduction of iron silicates 131 
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Processes of High-temperature Metal Reduction (Cont.) 
: Reduction of titaniferous concentrates and 
calcium tungstate 135 


Mechanism of the solid-carbon reduction of 
chromium, manganese, and other metals 137 


Criticisms of erroneous concepts 137 

Role of the gaseous phase 143 

Special features of direct reduction 161 
Bibliography for chapter I (There are 339 meferences, of which 


164 are Soviet, 48 German, 1 Dutch, 6 French, 2 Swedish, 
1 Finnish, and 114 melish) 8 


Ch. II. Manganese 198 
1. Metallic manganese 198 
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Processes of High-temperature Metal Reduction (Cont. ) 306 
Reduction of Manganic oxide 260 
Reduction of manganic manganous oxide 261 
Reduction of manganous oxide 265 

5. Reduction of manganese oxides by carbon 279 
The Mn-C system 285 
Equilibrium in the Min, Cy-Mn0-C-CO system 292 
Reactions with carbon dissolved in metal 295 

6. Reactions of liquid phases 316 
Effect of silicon dioxide 318 
Activity of manganous oxide in ferruginous 
slags 322 
Silicon and manganese 329 


Activity of components of the metallic phase 334 
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Bibliography for Chapter II (There are 203 references, 
of which 78 are Soviet, 39 German, 4 French, and 
80 English) 338 


Ch. III. Silicon 344 


1. Compounds of silicon and oxygen 344 
Silicon dioxide (S109) 344 
Silicon monoxide(Si0 ) and its importance 
in metallurgical processes 346 


Solid silicon monoxide 354 


Vapor tension and entropy of silicon monox- 
ide. 362 


Chemical properties of solid silicon 
monoxide 366 


2. Silicon carbide 367 
3. Oxycarbides of silicon 369 
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Processses of High-temperature Metal Reduction (Cont. ) 


4, The iron-silicon system 370 
5. The iron-silicon-carbon system 396 
6. Thermodynamic analysis of equilibrium 
conditions in various reactions 415 
Carbon monoxide reduction of silica to 
silicon 416 
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